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Title : A Polishing Method of a Die Attaching Surface of a Stamper and its 
Polishing Device 

Abstract : 

(translation from upper right- column, line 7 to lower right- column, line 16, 

page 3) 

The polishing platen 6 is rotatably positioned on a polishing unit which is not 
shown. An axis 6a is connected to an output terminal of a driver 9 provided on the 
polishing unit which comprises an electric motor 9, etc to rotate the polishing plate 6 at 
a predetermined number of revolutions. 

A disk- shaped polishing holder 7 with an axis 7a is detachably and rotatably 
attached to an unit and moves freely in the axis direction by a moving mechanism. The 
polishing holder 7 can apply predetermined pressure uniformly on a surface of the 
holding plate 2 which is on the opposite side to a surface where a stamper 1 is attached 
A suction cup which is not shown is provided in the polishing holder 7 to hold the 
holding plate 2 by adsorption. 

The rotation axis of the polishing holder 7 is displaced from the rotation axis of 
the polishing platen 6. When the polishing platen 6 rotates, the polishing holder 7 
rotates in a opposite direction. Thus, a die attaching surface la of the stamper 1 and 
the polishing cloth 5 on the polishing platen 6 are ground to each other. When 
polishing, liquid slurry is dropped on the polishing cloth 5 in a predetermined 
proportion. 

A surface 2a to be measured is formed in a ring shape around the outside of a 
portion of the surface of the holding plate 2 where the stamper 1 is attached. The 
surface 2a to be measured is parallel with the die attaching surface la and is opposed to 
the polishing cloth 5. 

A window glass 4 is inserted into an attachment hole 6b which is formed at an 
appropriate portion of the polishing platen 6 such that the window glass 4 is slightly 
behind the surface of the polishing cloth 5 affixed to the polishing platen 6 to form 
almost the same plane. The surface of the window glass 4 is not covered with the 
polishing cloth 5 and is exposured. 



A sensor 3a of an optical displacement measuring device 3 is inserted into the 
attachment hole 6b below the window glass 4. Measurement light 3d passes through 
the window glass 4 and irradiates the surface 2a to be measured 

The measurement light 3d moves as the polishing plate 6 rotates, and crosses 
the surface 2a to be measured twice in a rotation. The measurement light 3d irradiates 
the surfece 2a to be measured every time the light 3d crosses the surface 2a. 

The sensor 3a is connected to a calculation element 3b in the optical 
displacement measurement device 3 via a slip ring or others which is not shown. 

Based on the measured signal from the sensor 3a, the calculation element 3b 
calculates a measured value of a displacement of the'surfece 2a in a direction orthogonal 
to the die attaching surface la. The calculated values are input to a control unit 8. 

The control unit 8 are known in the art which is allowed to set a polishing 
dimension and to stop the driving portion 9 when the measured value reaches the 
polishing dimension. (Fig. 1 and Fig. 2) 
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[There are r - amendments to this patent.] 
Claims 

1. A polish .'.g nu:thod for .i.!e-.\nstallation surface of stamper 
characterized lr/ -he following ir.cL. tbat it makes use of s 
polishing devi=~ l :o polish the ^-installation surface c 'J the 
stamper, wherein, the targeted grinding dimensions are de-ived by 
subtracting ths - -escribed thickens of the stamper after folish 
finishing from •• thi.ckness of "h* stamper before polish :.rg; then, 
the aforementisn d polishing is started; during the polishing 
process, the polvshinq quantity on the die-installation sui f ace of 
the aforementicn d st;uuper is m-vieured constantly by an opl ical 
displacement ga'j when the measured polishing quantity reaches m 
the aforementicn d targeted grin ling dimension, the aforementioned 
polishing device is shopped. 

2. A polishing device for ? die-installation surface >f a 
stamper characte xzed by the fee: -.hat the polish:.ng device makes 
the die- ins t ai 1? ion surface of a stamper with an sdhered 
protective dis.k ub against a polishing cloth placed on a polishing 
surface plate.! a-d that the polishing device comprises the 
following par+.s: a measuring pl?ne formed on the aforementioned 
protective di:sV >arallel to the aforementioned die- install if ion 
surface; a sense r of an optical displacement gauge set in :he 
aforementioned polishing surface plate to shine measuring Light 
onto the aforementioned measur.-ig ^lane; a computing eleieit of the 
aforementioned < r-tic*.! displac -mer.' gauge which c 3 nstantl> computes 
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the measured w.lu- of the displ?-: -ro^n t of the aforementioned 
measuring plant: i the direction peroendicular to the 
aforementioned di ^-installation :-ur;:ace based on the meaaur iment 
signal of the ;tfc™2TT\entioned senior; and * control unit whi :h can 
set one targeted - rinding dimen^j on and can stop the af orem mtioned 
polishing device •■•hen the aforerr.nt ioned measuremen t value reaches 
the targeted g;:ir'ing dimension. 

Detailed explan ati on cf the inve r.tic-n 

Industrial application field 

The present invention pertains to polishing of a stamper used 
for molding duol' - *tecl substrata oi: information-recording disks, 
such as compact V.sks and optica; disks, on which various types of 
information sign^s are recorded. More specifically, the pi esent 
invention pertair--- to a polishinq method and a polishing device 
used for the die installation surface of the stamper mounted on a 
die for press moVling or injection molding. 

Prior art 

A convent :ic- -il method for polishing the die-installat .on 
surface of a s-ts-^er using a polishing device which xiak :3 the 
die-installation surface of the stamper rub against a poli ;hing 
cloth that willl -2 described in the following. 

First, tlie targeted grinding dimensions are derived b 
subtracting the —escribed thick isss of the stamper after polish 
finishing from tha thickness 0/ tr.e stamper measured witVi 1 



micrometer, an ultrasonic thickness gauge, an eddy-current 
thickness gaug*, cr an optical displacement gauge before p« ishing. 

The polish!: ~: time is calculated from the targeted gri-ding 
dimensions and tl - polishing rate (polishing quantity pe.r -nit 
time, such as ,.n .un/min) , which is derived from experience in 
consideration nf he error. Then, tbe calculated polishing :ime is 
set in the timir f the aforementioned polishing device. 

The die-ins llation surf a "'2 cf the aforementioned stepper is 
polished until f.- polishing device is stooped automatical! / by the 
aforementioned t ' «?r. 

Once polish 3 i;i completed, the stamper is washed its 
thickness measar . II? the measurec value reaches the prescribed 
thickness of the -tamper, no further polishing is performec . 
Otherwise, the a^remisntioned polishing rate is rectified, and the 
same process is . yeaned until the measured value reaches 1 he 
prescribed thick:- -."s of the stanper. 

Problems to be solved by the invention 

In the a :o3 mentioned conventional technology, the ac :ual 
polishing rati! c -nges with every polishing cycle depending on the 
amount of clo<:rgi .j of the polishing cloth, the roughness o: the 
die-installat.or -urface of the stamper, the temperatures >f the 
various parts - -1 other condition?. As a result, the actu il 
polishing rati different fr«m tre polishing rate previously 
derived from jxperier.ce. Consequently, it is necessary to estimate 
the error in calculating the polishing time. The thickness of the 
stamper must ae -aasured after eac* polishing cycle. This is a 
disadvantage. a:.-^, it is neee~:iary to wash the stamper dc f ore 
measuring its thvcJowis*. The stamper i-i easy to damage dui ing 
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washing or measuz^ ent. This is Use a problem. In addition it 
takes a lot of t:.x . to polish the stamper and measure the ucknesa 
repeatedly. Th;.s ir; another problem. 

The purpose r : the present invention is to solve the 
aforementioned p:c len.s of the conventional method by providing a 
polishing method r^d s. polishing device which can be used , polish 
the die-installation surface of the stamper in a short par i 3d of 
time without was V ag the stamper or measuring the thickness 
repeatedly aftar ich polishing cycle. 

Means to solve th •-. problems 

in order to ealize the Aforementioned purpose, the -•: esent 
invention prowd, a tpoliahiijg rwthod for die-installatic: surface 
of a stamper c ha - ctecized by the fact that it makes use o: a 
polishing device o palish the die-installation surface o; the 
stamper, wherein ! 'he targeted grinding dimensions are der.v 'ed by 
subtracting the r .escribed thicVness of the stamper after polish 
finishing fron ttn thickness of the stamper before polish., ig; then, 
the aforement:..oue 1 polishing 1 is started; during the polish .ng 
process, the ^o.U.shir.g quantity on the die- installation deface o£ 
the af orement ■ c:-. 1 stamper is measured constantly by an optical 
displacement javo; when the, measured polishing quantity caches 
the aforementioned targeted grinding dimension, the afor" entioned 
polishing device is stopped.; 

The present invention also provides a polishing dev.u e for a 
die- installation aurface of ja s-airpar characterized by th, fact 
that the polishing device make^ the die-installation sva < ce of a 
stamper with adhered protective disk rub a polishing clo ,. placed 
on a polishing s-rfase plate; and that the polishing dev , :e 
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comprises the i ol lowing parts: a measuring plane formed on :he 

forementioned protective disk parallel to the af orementio i ;d die- 
installation svirf- a; a sensor of an optical displacement ;mge set 
in the aforementioned polishing surface plate, to shine msasiring 
light onto the aforementioned measuring plane; a computing element 
of the aforementioned optical displacement gauge which co- s cantly 
computes the m'j3:.r-:ed value of the displacement of the 
aforementioned me.- curing plane in the direct ion perpendici ar to 
the aforementioned dits-installation surface based on the 
measurement si?n>--~ of the aforementioned sensor; and a cci t rol unit 
which can set m \ targeted grinding dimension and can stof the 
aforementioned prv i.sh:.ng device when the aforementioned r.c-surement 
value reaches the targeted grinding dimension. 

Function 

In the alore osntioned method of the present invention for 
polishing the dia -installation surface of the stamper, thr targeted 
grinding dimer si-ns, which are calculated by subtracting - e 
prescribed thick- :ss of the stamper after polish finishin g from the 
thickness of the -tamper before polishinc, are the dimeno i ms of 
the die-insta.;.la txon surface of the stamper which should ? worn 
off by means of -rlishing. Consequently, the polishing qr^ itity of 
the die-insta ir-ion surface of the stamper is constantly measured 
by an optical displacement gauge during the polishing process. When 
the measured value reaches the aforementioned targeted gr; iding 
dimensions, the aforsatientioned prescribed thickness of th<3 stamper 
is realized. 

Also, in. tlr-, polishing device of the present invent < n for 
polishing the di~ in:$tallation surface of the stamper, t<= ause th 
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measuring plane: i * 
stamper is adhere'.' 
direction perp«indi 
stamper is the pel 
Consequently* 
measures the a:i:or? 
measured value 

The aforeiaeri: 
control unit. ;;vf ' - 
the polishing de^i 
the targeted g.cinc 
thickness of t^e 



formed on the protective «iisk to which t a 

tha displacem nt of the measuring plctrt in the 
.ular to the die-irstallation surface of he 

shing quantity of the die-installation 'irface. 

the optical displ; cement gauge oonstan : ' ' 
-entioned polishing quantity to derive 

oned targeted grinding dimensions are -z in the 
pclishing is sta ted, the control unit :an stop 
:e when the aforementioned measured val* reaches 
\ng dimensions. In this way, the prescr L . >.d 
zamper can be realized. 



Application exam es 

In the fcllo- ing, application examples of the present 
invention will explained with reference J :o figures. 

The first, explication example of the polishing devir used for 
embodying the pol.\shi:ig method of the present invention v I be 
explained firsit. 

Stamper ;i; rhown in Figures 1 and 2 is formed as ' .ows: 
500-2000 A of ni : :el is deposited on a fsed glass disk wh e 
cutting of information signals is performed; after volta<j is 
applied, 305--130 um of nickel is further electrodepositisd >n the 
disk by means of -lectrofonoing. In this case, the stamj? 3 is 
directly adhered lo protective disk (2), which is the 
aforementioned d glass disk, without, being peeled off, Re- 
installation surface U-a) of said stamper (1) is in contort with 
polishing cloth 15) laid on polishing surface plate (6). 
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te (6) ir; set in a rotatabl manner 



Said polis;hir>-r surface pl4t 
on the polishing ^ vies body deferred to simply as "body" 
hereinafter) whic - is :not showr in tha figure. Its shaft 
connected to the output shaft <f driving part (9) which is 
in the body ancll co-prises an ei ectric motor. Polishing suz 
plate (61 is rc:t? J : d at a prescribed rate of rotation, 

and, disk-s Laped polishing holder (7) 
s installed 
t, can move 
- mechanism 



On the othe;. 
shaft (7a), which 
and rot a table mann 
the aid of a mciv^n 
Uhder a pressure ■ 
(6) , the polishi" 
protective disk (2 
entire surface on 
attracting dis<; r. 
polishing holder 



on the body in a freely dot. 
freely ir. the axial direct! 
rhich is rot shown in the ;:i 



t with respect to said polishing surfuc 



colder can 

to which s 
:he opposite 



miforml'y press the surface 
:amper (1) is adhered, as w- 
side. Al.^o, an electrosta':. 



shown in tie figure is embedded in s:i..'" 



Said pro 



:ective aiiik (2) is attract" 



held by this electrostatic attracting dink. 

The centrnl r^is of rotation of said polishing holdar 



of said polishing surface plate (6), A:; 
^late (6) rotates, the polishing holder 
:se directiofi. In this way, die-installs 



deviates from ;h.- 
polishing surf ic 
rotate in the re 
surface (la) o: t mnper (1) aiii said polishing cloth (5) 



against each o :her to perform 
process, a liqair abrasive is 
onto said poli sh!: q cloth (5) - 
. An annular n-asuring plai 



said protective disk (2), to vhich stamper (1) is adhered, 



surface on the o'^er :iide. The 
die-installation urfeice (la) 
cloth (5) . 



polishing. During the polish 
added dropwise at a prescri:? 

e (2a) is formed from the si 



measuring plane is paralleJ 
and opposite said polishing 



) is 
r ranged 
ce 

r ing 
hable 
> with 
ire . 
plate 
: said 
. as the 



and 

*< 

(7) 

m 

.on 

^bed 

i rate 

face of 
to the 
to said 
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Glass plati* is placed in insta llation hole (6b) f : 

an appropriate ..oca '/.ion of polishing surface plate (6). such 
the glass plate if recessed slightly from the surface of ]?<:.' 
cloth (5) placed ^ said polishing surface plate (6) and.i:; 
in the same plane. The surface of the class plate is expose- 
without polishing c; oth (5) . 

Sensor (3a I optical displacement gauge (3) ;such a: 
displacement sense v PA series produced by xiensu K.K.) is \; - 
below said glass t te (4) in said insta \ lv .tion hole (6b) . 
measuring light (:> can pass through gl -xsiz plate (4) and : 
said measuring ol?ne (2a) - 

Said measuriK light (3d) moves as polishing surface 

ng light intersects measuring plane (2) 
The measuring light shines on measuri- 
iction. 

a) is connected to computing element C<h 
: gauge (3) through cord (3c) and a sli 5 
In 1:he figure - 

• el<*ment (3b) constantly computes the it ; 
value of the displacement of measuring plane (2a) in the d. i 
perpendicular to h : installation surface (la) based on th 
measurement signa of :iaid sensor (3a) . The computing elei;* : 
inputs the computation result to Control unit (8) . 

Said control unit (8) set in the body is a convention v 
control unit which ran set one targeted grinding dimension : 
stop driving part 3) :o finish the polishing operation vrh >i 
aforementioned me :- rared value reaches the targeted grindir 
dimension. 
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In the following, an application example of the method 
disclosed in the ^-<33ent invention for polishing the 
die-installation surface of the stamper will be explained . 

First, the value calculated by subtracting the presori ed 
thickness of the st.ampor after polish finishing/ e.g., 2SS \ m from 
the thickness cf Yr -» stamper before polishing is set: as thn 
targeted grinding Lmension in control, unit (8). 

Subsequently, the surface of protective disk (2), to v ich 
stamper (1) is adhered,, and the entire surface on the oppo.T te side 
are brought int.? r-ntact with polishing holder (7) . Said pr tective 
disk (2) is afctra---'. id und held by the relishing holder, ?.ai- luminum 
oxide abrasive (product name: Polybura 700 [transliteration ) is 
dropped on polishing cloth (5) at a rate of 50 mL/min. Then, the 
aforementioned cnc^-ing mechanism is operated to move polis:h.v g 
holder (7) to pres.- di»*- installation surface (la) of stamp*: (1) 
against said policing cloth (5) under a pressure of 100 g' m a . 
Also, measuring liaht (3d) of sensor (3a) of optical dispia- ement 
gauge (3) is focused. En this state, polishing surface plat 1 : (6) is 
rotated by drivirg part (9) at a rate of rotation of 6Q rp* to 
start polishinc . 

During the polishing process, computing element ( 3b > c 
optical displacement gauge (3) constantly computes the mo a- .red 
value of the displacement of measuring plane (2a) in the direction 
perpendicular to d.ie-tcistallation surface (la) based on thi 
measured signal of sensor (3a) - The computing element input :■ the 
computation rei^ult to said control unit (B) . Control unit ( ; ) stops 
said driving paurt (9) to finish the polishing operation whs? > the 
measured value reaches the targeted grinding dimension. 

If the st;iimper adhered to the feed class disk has a tMckness 
of 320 Mm as measured by an ultrasonic thickness gauge befc :e 



09/26/97 FR1 07 



19 FAX 



408 56:* 6829 



AM AT CMP IKTC 

Raipa jiici. .roy fit assoc. 



11 

polishing/ and if polishing is performed according to the 
aforementioned Method with the targeted grinding dimension r *t at 
25 >im, it will take 28 rain to finish the entire polishing process. 
Also, data in the range: of 294-296 nm are obtained when tie 
thickness of the stamper after polishing is measured by the 
aforementioned ultrasonic thickness gauge at several places . 

There is no need to limit the aforsmentioned prescribe- 
thicknes5 of this stamper to 295 jam. Also, the dropping rate >f the 
aforementioned iibrasivc?, the pressure o- : relishing holder *' , and 
the rate of rotation of polishing surface plate (6) can ba :t at 
other appropriate levels. 

In the following, a second application example of the 
polishing device disclosed of in the present indention will 
explained* 

In the aforementioned first application example, the f ' ed 
glass disk for islectroforming is used directly as protective disk . 
(2). In this application example, however, as shown in Figv: n 3, a 
disk-shaped glaiss plat€» as large as the feed glass disk is -ed as 
protective disk (22) . After electro forming, stamper (21) is reeled 
off the feed gliiss disl:. The stamper is cut appropriately tc. meet 
the requirement 1 3 on its; minor diameter *nd major diameter. ^en, 
adhesive (22b) is coated on information-signal surface (21£- of 
stamper (21). Scamper (21) is adhered to said protective din* (22) 
through adhesive (22b) . The rest of this application example is the 
same as that of the first application example. 

If the stamper which is adhered tc the protective das.: ith 
the adhesive has a thickness of 318 |jm is measured by an ui' -asonic 
thickness gauge before polishing/ if the targeted grinding 
dimension is set to 23 pm, and if the dropping rate of the 
abrasive, the pressure of polishing hoi i^r (7), and the rat of 
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rotation of polishing surface plate (6) are the same as in 
first application example, it will take 22 min to finish th entire 
polishing proceiss. Also, data in the ravige of 293-297 pm ar 
obtained when tine thickness of the stamper after polishing : s 
measured by the aforementioned ultrasonic thickness gauge c 
several places. 

In !;he following/ an example of u.sing the aforemention d 
conventional method to polish the die-installation surface . f the 
stamper will be explained for comparison with the first and second 
application examples olf the present invention. 

Fir3t/ the thickness of the stampe : after electrofoim-i g is 
measured by an ultrasonic thickness gau-je and turns out to . e 
315 [im. The targeted thickness after polish finishing is se ; to 
295 (im. The polishing irate of the polishing device is derived as 
1.0 pm/m:.n from the actual results. The calculated polishin; time 
turns out to be 15 min in consideration of the fact that no 
excessive polishing should take place. This polishing tine is set 
in the timer of the polishing device. The pressure of the p Lishing 
holder, the dropping rate of the aluminum oxide abrasive/ a i the 
rate of rotation of the polishing surface plate are set to -ie same 
values as in the first and second application examples. The-', 
polishing is started. After the polishi ig device is stopped by the 
aforementioned timer, the stamper is washed* and its thickn ss is 
measured by the aforementioned ultrasonic thickness gauge, he 
measurement result is :*05 \m. 

Subsequently, the aforementioned polishing rate is re- ified 
to 0.7 nm/min, and the polishing time is reset to 15 min in the 
timer of the polishing device. The polishing operation xei s ?>rted 
again in the same way. After the polishing device stops, th 
stamper is washed, and its thickness is measured wxth thr 
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aforementioned ultrasonic thickness gau> e. The measurement : suit 
is 291 jun. 

It takes 5iD min tc» carry out the entire polishing prDC^ s. 
When the polishing operation is finished, the thickness of t 
stamper is 4 pm smaller than the target d thickness. 

In the following, the results of comparing the convent • : rial 
method with the application examples of the present invention will 
be discussed. 

The finishiad thic):ness of the stam ->^r in the first app> ication 
example of the present invention is in the range of 294-2 96 ltl, and 
the finished thickness of the stamper in the second applica--- L^n 
example is in the range- of 293-297 jam. r he accuracy of the : L wished 
thickness in tho application examples o : the present invent; n is 
higher than in the conventional method. Also, as far as the rime 
needed for the polishing process is concerned, the polishing 
operation takes 28 min in the first application example anc 12 min 
in the second application example, which are significantly sorter 
than in the con^entionail method* 

In the first and «iecond application examples, instead : f the 
stamper, a glasis plate or a silicon waf can also he poli? *; ?d, and 
the same accuracy of the finished thickness can be guarantee;. 

Effects of the present invention ' 

Depending on the configuration explained in th»2 aboMe t he 
present invention can realize the following effects- 

The optical displacement gauge can constantly measure he 
polishing quantity during the polishing process without 
interrupting the polishing operation. 
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Therefore, there is no need to perforin the polishing c eration 
repeated:. y, which adopts a polishing rats derived from expe: ience, 
or to measure the thickness of the stamper after the polish: ng 
operation repeatedly. Consequently, the. time needed for the 
polishing process can be significantly shortened. 

Because the aforementioned measurement becomes unnecec. ary, 
damage to the stamper caused during washing or measurement ±n be 
prevented. 

In addition/ the accuracy of the finished thickness cf the 
stamper can be improved because the af or -mentioned indefini ' <z 
polishing rate can be -avoided, and the optical displacement gauge 
with a high meaisuremen*: resolution is used. Consequently, t a 
stamper defects caused by excessive polishing can be preven: ed. 

Brief explanation of the figures 

Figure 1 is a cloth-sectional view illustrating the m*. n parts 
in a first application example of the present invention. Fi ure 2 
is a blork diagram for explaining the configuration in the irst 
and second application examples of the present invention- F gure 3 
is a cloth-sectional view illustrating the main parts in th' second 
application example of the present invention. 

1, 21 Stampers 

la, 21a Die-installation surfaces 

2, 22 Protective disks 

3 Optical displacement gauge 

3a Sensor 

3b Computing element 

3c Cord 
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S 
6 

6b 
7 
8 
9 



Glasat plate 
Polishing cloth 
Polishing surface plate 
Installation hole 
Polishing holder 
Control unit 
Driving part 
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Figure 1 



Key; 1 Stamcper 

la Die-installation surface 

2 Protective disk 
2a Measuring plane 

3 a Senior 
3c Cord 

3d Measuring light 

4 Glaus plate 

5 Polishing cloth 
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6 Polishing surface plate 
6a Shaft 

6b Installation hole 

7 Polishing holder 

7a Shaft: 



M/trU-» 



Figure 2 



Key: 3 Optical displacement gauge 

3 a Sensor 

3b Computing ©lament 

8 Control unit 

9 Driving part 
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Figure 3 



Key: 3a Sensor 

3c Cord 

3d Measuring light 

4 Glasui plate 

5 Polishing cloth 

6 Polishing surface plate 
6a Shafl: 

6b Installation hole 

7 Foliahing hclder 
7a Shaft 

21 Stainper 

21a Die- installs tion surface 

21b Information- signal surface 

22 Protective disk 
22a Measuring plane 

22b Adheisive 



